A total of 30 isolates of Treponema hyodysenteriae collected in the Saint-Hyacinthe (Quebec, Canada) area were serotyped by agar gel double immunodiffusion by using extracted lipopolysaccharide and hyperimmune rabbit antisera. Only 17% (5 of 30) of the isolates were typed with antisera specific for each of the seven known serotypes of T. hyodysenteriae. Antisera raised against 11 untypeable local isolates were then produced and tested against each lipopolysaccharide extract. Results showed two serologically distinct groups among 21 of the 25 untypeable isolates. The isolates in each group shared identical antigens. No detectable reactions could be observed between antisera raised against these 11 isolates and the antigens extracted from 7 reference serotype strains. On the basis of these results, two new serotypes of T. hyodysenteriae, serotypes 8 and 9, are proposed. We also propose isolate FM 88-90 as the reference strain for serotype 8 and isolate FMV 89-3323 as the reference strain for serotype 9. These two new serotypes, which represented 70% of the isolates tested, seem to be the major serotypes found in the province of Quebec.
Treponema hyodysenteriae (12) is the etiological agent of swine dysentery (7, 10, 12, 16, 25) , a mucohemorrhagic diarrheal disease in which lesions are confined to the large intestine of pigs (6) . T. hyodysenteriae, a gram-negative spirochete, is widely distributed in herds throughout most swine-rearing countries of the world (10, 11, 14) . This disease has led to heavy economic losses in pig industries (10, 11) . The most distinctive characteristics of T. hyodysenteriae are its strong beta-hemolytic activity and its enteropathogenicity in swine (20) . Treponema innocens (18) , another species of Treponema, is morphologically identical to T. hyodysenteriae (13, 15, 20) , but it is different in that it is weakly beta-hemolytic and nonenteropathogenic for swine (18, 19, 25) . We have reported a rapid method for differentiation of the two species. The method is based on hemolysis and the ring phenomenon test, in conjunction with an indole-spot test (4) . Reclassification of T. hyodysenteriae and T. innocens into a new genus, Serpula, was recently reported by Stanton et al. (24) . Because of the illegitimacy of the name Serpula, a new genus designation, Serpulina, has been proposed (23) .
Serotyping of bacterial isolates is often of great importance in terms of diagnosis and epidemiological evaluation of infectious diseases. It is known that T. hyodysenteriae has heterogeneous antigens in the lipopolysaccharide (LPS) portion of the outer membrane (3, 5, 8, 9, 17, 22, 26) . So far, seven serotypes of T. hyodysenteriae have been described on the basis of agar gel double immunodiffusion precipitation (AGDIP) with extracted LPS and hyperimmune rabbit antisera (2, 21) . A number of T. hyodysenteriae isolates have been collected in the Saint-Hyacinthe (Quebec, Canada) area and have been biochemically characterized (4) . The objective of the present study was to serotype these local isolates of T. hyodysenteriae. Growth conditions. Bacteria were grown on solid medium by using blood agar base no. 2 (Oxoid Ltd., Hampshire, England) containing 5% bovine blood. Plates were incubated anaerobically at 37°C for 4 days in jars (Oxoid) by using a GasPak Plus generator atmosphere (BBL, Becton Dickinson and Co., Cockeysville, Md.) (4).
Antisera production. Antisera raised against each reference strain or isolate of T. hyodysenteriae and T. innocens were produced as described previously (21) , except that rabbits received a 0.2-ml subcutaneous injection of bacterin in Freund's incomplete adjuvant on day 1; on day 14 they received 1.4-ml subcutaneous injection, and on day 21 they received a 1.0-ml intramuscular injection of bacterin in Freund's complete adjuvant. Adsorption of antisera was done as described previously (21) .
Preparation of LPS. Extraction of LPS from all reference strains and isolates of T. hyodysenteriae and T. innocens was performed as described by Baum and Joens (2) .
Immunodiffusion. AGDIP was performed by the method of Mapother and Joens (21) , with some modifications. Briefly, 3 ml of melted agarose (1% agarose gel in Tris-NaCI buffer; Bio-Rad Laboratories, Richmond, Calif.) was pipetted into each plastic petri dish (35 by 10 mm; Falcon Plastics, Lincoln Park, N.J.), which was precoated overnight with 0.2% agarose (Sigma Chemical Co., St. Louis, Mo.). Fourmillimeter-diameter holes were punched in the gel 7 mm apart (center to center) and filled with 20 ,ul of antiserum or LPS extract. The results were read after an overnight incubation at room temperature in a moist chamber. Normal rabbit sera and preimmune sera were used as controls.
RESULTS
Immunodiffusion using antisera raised against reference strains representing serotypes 1 to 7. We examined the reactivities of antisera against seven reference strains of T. hyodysenteriae cross-tested with each LPS extract before we serotyped our isolates of T. hyodysenteriae. The results showed that strong homologous precipitation occurred in each case. Cross-reactions between serotypes 5 and 2, serotypes 1 and 6, and serotype 7 and both serotypes 1 and 2 were observed. In addition, antisera against serotypes 3, 4, and 7 showed weak cross-reactions with LPS extracted from all seven reference strains of T. hyodysenteriae and T. innocens B256.
Adsorption of antisera with cross-reacting cells resulted in serotype-specific antisera. Each extract from local isolates of Treponema was then tested with each antiserum or adsorbed antiserum against the T. hyodysenteriae reference strains representing serotypes 1 to 7. As summarized in Table 1 , only 17% (5 of 30) of the isolates showed precipitations. The other 25 isolates did not precipitate with antisera raised against the seven reference strains of T. hyodysenteriae and were considered untypeable.
Immunodiffusion using antisera raised against local isolates. Antisera against 11 local isolates of T. hyodysenteriae were then produced and tested against extracts from reference strains and isolates. The results are summarized in Table 2 9. It is clear that T. hyodysenteriae displays heterogeneous antigenicity in geographically different locations, which was confirmed by a number of investigations by using AGDIP (1, 3, 22) or sodium dodecyl sulfate-polyacrylamide gel electrophoresis followed by immunoblotting (5, 8, 9, 22, 26) . The serotype-specific antigens are located in the LPS portion of the outer membrane of T. hyodysenteriae (21) . Considering that more than 13% of our isolates are still untypeable, the present description of nine serotypes of T. hyodysenteriae is probably far from complete, and further work could reveal more new serotypes. Nevertheless, the new serotypes described here, serotypes 8 and 9, which represented 70% of our T. hyodysenteriae isolates, seem to be the major serotypes responsible for swine dysentery in Quebec.
